Abstract. Mannheimia (Pasteurella) haemolytica biotype A serotype1 (A1) is the primary bacterial agent responsible for the clinical signs and pathophysiologic events in bovine pneumonic pasteurellosis. The goal of this study was to determine the prevalence of other serotypes of M. haemolytica biotype A organisms obtained from the upper Midwest diagnostic laboratories. A total of 147 M. haemolytica isolates were collected from Minnesota, South Dakota, and Michigan. Isolates were tested against M. haemolytica antisera obtained from the National Animal Disease Center, Ames, Iowa. Results indicated that M. haemolytica serotype 1 represented approximately 60%, serotype 6 represented 26%, and serotype 2 represented 7% of the total examined isolates. In addition, 7% of the isolates were serotype 9, 11, or untypable. This finding suggests that M. haemolytica serotypes other than serotype 1 can be isolated from the lung lesions of diseased cattle and seem to be capable of causing the pathologic changes observed in the lung with pneumonic pasteurellosis.
Mannheimia (Pasteurella) haemolytica is the primary bacterial pathogen of pneumonic pasteurellosis, or what is commonly called shipping fever in beef and dairy cattle. 12, 16 Reclassification of P. haemolytica to M. haemolytica based on DNA-DNA hybridization studies has been suggested by Angen et al. 2 The disease is characterized by presence of an acute fibrinonecrotizing lobar pneumonia and fibrinous exudate in the plural cavity. Mannheimia haemolytica biotype A, serotype 1 (ST1) has been reported to be the most commonly isolated serotype from pneumonic lesions. 1, 3, 11, 14, 15, 17 Stressful conditions such as a change in climate or previous exposure to viral infection such as bovine herpesvirus 1 are thought to facilitate M. haemolytica serotype A1 colonization and shedding. 8, 18 However, other M. haemolytica serotypes such as 2, 5, 6, and 9 can experimentally induce lesions and can be isolated from pneumonic lungs. Interest- Received for publication September 16, 1999. ingly, serotypes that are untypable do not experimentally produce the disease. 7 In this study, the goal was to examine the prevalence of M. haemolytica serotypes among isolates collected from Minnesota, South Dakota, and Michigan. It is felt that identification of the prevalent serotypes would improve our understanding of the epidemiology of the disease as well as provide information on the most appropriate serotypes to be used for successful vaccination against M. haemolytica.
Mannheimia haemolytica strains were collected during the period of 1997-1999. Eighty-eight isolates were obtained from the Veterinary Diagnostic Laboratory, University of Minnesota, St. Paul, Minnesota. Forty-nine isolates were obtained from the Animal Disease Research and Diagnostic Laboratory, South Dakota State University, Brookings, South Dakota, and 10 isolates were obtained from the Veterinary Diagnostic Laboratory, Michigan State University, East Lansing, Michigan. All of the isolates, except 5 cultured from nasal cavities or abscesses, were recovered from lung lesions. Upon receipt of the isolates, they were transferred to sheep blood agar plates. The plates were incubated overnight at 37 C, and then the growth was resuspended in 1 ml of Todd Hewitt broth (Difco) plus 20% glycerol and frozen at Ϫ80 C for future use. Antisera against the different serotypes of M. haemolytica were obtained from the National Animal Disease Center, Ames, Iowa. The M. haemolytica isolates were grown on sheep blood agar plates at 37 C overnight, and 1 colony was mixed with 10 l of the antiserum. The reaction was considered positive after formation of clumps within 10 seconds. Those isolates that failed to react with antisera against serotype 1, 2, and/or 6 were sent to the National Animal Disease Center, Ames, Iowa, for serotyping.
Results of serotyping the 147 M. haemolytica strains are summarized in Table 1 . The tests indicated that 87 (60% of total examined isolates) of the strains were serotype 1, 38 (26%) isolates were serotype 6, and 11 (7%) strains were serotype 2 (Fig. 1 ). In addition, 11 (7%) strains were identified as other serotypes, which included 1 strain serotype 9, 1 strain serotype 11, and 8 strains untypable isolates.
Analysis of serotypes isolated from various geographic areas revealed similar distribution of serotypes from the 3 geographic areas as the overall population examined. Among 88 strains obtained from Minnesota, 60% were serotype 1, 25% serotype 6, 7% serotype 2, and 8% were classified as other serotypes. Analysis of 49 strains obtained from South Dakota showed that 62% of them were serotype 1, 22% se-rotype 6, 10% serotype 2, and 6% were classified as other serotypes. On the other hand, 50% of Michigan isolates were classified as serotype 6, 40% as serotype 1, and 10% were untypable isolates.
It is generally accepted that, while other serotypes of M. haemolytica such as 2, 4, 7, and 11 are a normal constituent of the upper respiratory tract flora in healthy cattle, serotype 1 undergoes explosive growth to become the dominant nasopharyngeal isolate in cattle subjected to stressful management practice, viral respiratory infection, or change in environmental conditions. [4] [5] [6] 9, 13 The specific host and bacterial factors mediating this shift from serotypes 2, 4, 7, and 11 (commensals) to serotype 1 are currently unknown. Once extensive colonization of the upper respiratory tract has been established, M. haemolytica 1 invades the lung through repeated aspiration of infected droplets or sloughed tissue.
In this study, our finding suggested that M. haemolytica serotypes 6, 2, 9, and 11 and untypable serotypes can be found in lesions of pneumonic pasteurellosis. Despite the fact that approximately 60% of isolates examined in this study were serotype 1, other serotypes were found in significant numbers in pneumonic lesions. Previous work suggested that approximately 60% of examined M. haemolytica isolated from feeder calves with bovine respiratory tract disease were serotype 1 and that serotypes 6, 2, and 5 accounted for 40%. 10 Our work included isolates from Minnesota, South Dakota, and Michigan. Analysis of the distribution of serotypes within each geographic area reflected the overall distribution within the total population. Although serotype 6 was predominant among Michigan isolates, this may be attributed to the small size of the sample.
All isolates examined in this study were originally obtained from lung lesions with the exception of 5 isolates. Information on clinical manifestation of the disease in these animals was not fully complete because all samples were obtained from reference veterinary diagnostic laboratories. Isolation of M. haemolytica from the lungs of cattle would be considered an important diagnostic finding, and the range of M. haemolytica serotypes found in this study would argue against M. haemolytica 1 being the only serotype that causes pneumonic pasteurellosis. It is unclear whether the isolation of serotypes other than serotype 1 represents a genetic change in the ability of other serotypes to colonize and proliferate in the upper respiratory tract and subsequently induce lung lesions or not. To clarify our understanding, a comprehensive genetic and serologic analysis of nasal and lung isolates from healthy and diseased animals may be necessary.
